We screened the aldolase B gene in 14 unrelated Italian patients with hereditary fructose intolerance (HFI), and found two novel disease related mutations: a single nucleotide deletion in exon 2 (AA20) that leads to an early stop codon, and a C-*T transition in exon 8 that substitutes an Arg with a Trp residue at codon 303 (R303W). (JMed Genet 1996;33:786-788) with the silver staining method.9 The ASO hybridisation conditions, the allele specific oligonucleotide sequences, and washing temperatures for the detection of A149P, A174D, and N334K mutations were as previously described.2 3 6 ARMS analysis for the R303W mutation was carried out in the presence of an invariant antisense exon 8 primer, and a sense normal primer (5'-AACTAAGT-lTCTCT-
with the silver staining method.9 The ASO hybridisation conditions, the allele specific oligonucleotide sequences, and washing temperatures for the detection of A149P, A174D, and N334K mutations were as previously described.2 3 6 ARMS analysis for the R303W mutation was carried out in the presence of an invariant antisense exon 8 primer, and a sense normal primer (5'-AACTAAGT-lTCTCT-TATCGAC-3') or a mutated primer (5'-AACTAAGTTTCTCTTATCGAT-3'). The PCR products were electrophoresed on a 2% agarose gel and visualised after ethidium bromide staining.
The diagnosis of HFI in 14 patients was suspected because of characteristic symptoms after ingesting sweet tasting foods. Clinical diagnosis was confirmed by intravenous intake of fructose in eight patients, and by the reduced aldolase B activity in liver biopsy specimens of three of those eight patients. These two tests were not performed in six patients, one of whom was clinically diagnosed as an infant and had a molecular diagnosis (A149P/Y203X) at the age of 30 years. The Figure 1 Sequence of double stranded exon 2 amplified DNA from a normal an HFI patient. The deleted A residue (AA) is marked by an arrow; normal ai sequences and codon translations are indicated. In the HFI subject bands 5' to t position were altered by misalignment of the sequence from the two alleles; therej deletion ofA in one of them is deduced. , screened exon 2 showed a shift in the electrophoretic t least one mobility in two patients, already diagnosed by 11 but one ASO as being heterozygous for the A174D mutation. Sequence analysis of amplified exon iidentified 2 showed in both these patients the deletion of Iby SSCP the adenosine residue at the glutamine codon amplified 20 (fig 1) that leads to a frameshift causing a shown) of premature stop at codon 36. Both patients, compound heterozygotes for A174D/AA20, showed liver failure characterised by hepatomegaly with diffuse steatosis of liver cells and moderate growth retardation. The segregation of this new mutation, designated "AA20", in the families of the two unrelated probands was traced with the ASO method (fig 2) .
In another patient, born to consanguineous parents, double stranded DNA sequence showed only in exon 8 a C-*T transition in the first base of codon 303 (fig 3) . This new missense mutation, designated "R303W", replaces the arginine 303 residue with a tryptophan residue. Arginine 303 is a critical residue, conserved in all vertebrate aldolases, essential for the interaction with the substrate and for the catalytic activity of the enzyme.'0 Interestingly, the R303W mutation occurs at a CpG dinucleotide, a mutation "hot spot" region in the human genome. Clinical manifestations of the patient bearing this mutation were those classically observed in HFI patients. The aldolase B activity in liver biopsy was undetectable, thus confirming the functional effect of this mutation on the aldolase B enzyme.
We used ARMS to follow the segregation of the R303W mutation in the proband's family (fig 4) . In the patient an amplified product was obtained only with the mutated primer, suggesting that she was homozygous for the R303W mutation. We were able to exclude the TAG 3 mutation in a 4 month old sister who had never ... STOP been exposed to fructose. Unfortunately, no DNA sample from the proband's mother was aa; 36 available to follow the inheritance of the subject and maternal mutant allele in the affected offdhe mA spring; however, she must be a carrier of the (ore the R303W mutation because she is consanguineous with her husband. The newly identified mutations, R303W and AA20, were absent in the normal population as shown by the analysis of 40 chromosomes from N 20 independent normal subjects. 
